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COMPOUNDS AND COMPQSmQNS FOR ADMINISTRATION VtA ORAI 
INHALATION O R INSUFFLATION 

5 The present invention relates to administration of medicaments by mouth via 
inhalation or insufflation. 

PCT/AU91/00161 (publication no. WOgi/16320) describes a number of 
derivatives of 5-acetamidino-2,3>trideoxy-Ii-fllycefD-Q^alacto-nofv2- 
10 enopyranosonic add (2,3,-dide0)(y.2.3-didehydfO^cetyl-neuraminic add; 
DANA) induding the 4-guanidino analogue of DANA, which has the following 

s^cture: 




4-gianidtiio analogue of DANA 



and the chemical name 5«»tamteio-2,3A54e1radeoxy-4-guanidino-Q^ty^^ 
galacto-norv-2-enopyranosonic add, and is also ioiown as GG167. 

20 The compound of fonnute (I) has artfvral aclMfy. In particuiar, this compound is 
an inhibitor of viral neuraminidase, for example, the viral neuraminidase of 
influenza A and Bw 

Pharmaceuticii formulations, in particular formulations for intranasal 
25 administration, are also described in W091/1 6320. 
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We have now found that the compound of formula (I) exhibits antiviral activity in 
animals, in particular in humans, wtien administered by mouth via inlialation or 
insufflation. 

5 In a first aspect, the present invention accordingly provides a method of treatment 
of an animal, including man. suffering from or susceptible to a viral infection, in 
particular an influenza virus infection, which method comprises administration to 
said animal of an effective amount of the compound of fonnula (I) by inhalaUon or 
insufflation through the mouth. 

10 

In a second or alternative aspect, the invention provides the use of the compound 
of formula (1) for the manufacture of a medicament adapted for inhalation or 
insufflation through the mouth for the treatment of a viral infec4ioa 

15 For administration according to the method of the invention, the compound of 
formula (I) may be administered by. any of the methods and formulations employed 
in the art for administration by inhalation or insufflation through the mouth. 

Thus in general the compound of formula (I) may be administered to the lung in 
20 thefbrmof asohitionorasuspenskxioradrypowder. The compound of formula 
(1) may be micronisad or non^nicronised. The delivefy systems currently available 
e.g- pressurised metered dose inhalers, nebullsers and dry powder inhalers, are 
suitable for administration according to the inventloa It is anticipated that any 
system developed in the future for the delivery of dry powder, solution or 
25 suspension by inhalation via the mouth will also be suitable. 

The present invwrtion provides a pharmaceutical composition adapted for 
administration by inhalation or insufflation through the mouth comprising the 
compouid of fannula (I) and a pharmaceutically acceptable carrier therefor. 

30 

When desired the fbnnulations may be adapted to give sustained release of the 
active i ngred i ent 

Solutions and suspensions may be aqueous, for example prepared from water 
35 alone (for example sterile 6r pyrogen - free water), or water and a physiologically 
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acceptable co-solvent (e.g. ethanol. propylene glycol or a polyethylene glycol 
such as PEG 400). Alternatively, solutions and suspensions may be non- 
aqueous, for example prepared from organic solvents such as chiorofluorocarbons 
and fluorocarbons, for example 1.1.1,2- tetrafluoroetharie. 

5 

Such solutions and suspensions may additionally contain other exdpients for 
example preservatives (such as benzalkonium chloride), soiubilising 
agents/surfactants such as polysorbates (e.g. Tween 80, Span 80 or lecithins), 
buffering agents, isotonidty - adjusting agents (e.g. sodium chloride or sugars) 
10 and absorption enhancers. Suspensions may additionally contain suspending 
agents (e.g. microcrystalline cellulose, carboxymethyl cellulose sodium). 

Solutions may be preserved or may be aseptically prepared or sterilised after 
manufacture using conventional methods. 

15 

For administration apcording to the inverttion, the compOLnd of fbnnuia (I) is 
preferably a^inistered by means of a dry powder irrhaler. Thia method of 
administration providea particularly rapid delivery of GG167 to the lung. 

20 When the compound of formula (I) is provided in the form of a dry powder, it may 
be presented alone or in admixture with a suitable pharm aceut ically acceptable 
diluent such as starch, starch derivatives such as hydr ox ypropylmethyl cellulose 
or polyvinyipyrroiidine (PVP). sugar derivatives such as mannitoi or, pre f er ab ly, 
lactose. 11)0 pcNider composition may be presented in urut dose form, fb^ 

25 in capsules or cartridges of e.g. gelatin or formed plastic or blister packs from 
which the powder may be administored by means of an inhalation device, or in 
muitidose form fhm, for example, a powder reservoir. 

Suitable inhalation devices include those described in EP 069715. GB 2041763, 
30 W091/1364Q, GB 1561835, GB 2064336, GB 2129691, GB 2178965 or GB 
2242134. A preferre d Inhalation device for administration in accordance with the 
invention Is the DtSKHALER (trade mark). Devioes may deliver single or multiple 
doses. 
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Dry powder inhalers are designed to deliver a fixed unit dosage of medicament per 
actuation. When the compour>d of formula (I) is administered by means of a dry 
powder inhaler it will suitably be administered in an amount of 0.01 to 2Smg, such 
as 0.5 to 20mg per actuation for example 0.1 to lOmg per actuation, preferably 
5 about 5mg or about 1 0mg per actuatioa 

It will be appreciated that the precise dose administered will depend on the age 
and condition of the patient and the frequency of administration and will ultimately 
bm at the discretion of the attendant physician. Typically, administration may be 
10 one or more times, for example 1 to B times per day. giving for example 1 , 2, 3 or 4 
unit doses each time. 

We have found that it is particularly advantageous to administer the compound of 
formula (I) to a patient using a combination of intranasal administration and 

15 inhalation or insufflation via the mouth. For use in combination with inhalation of 
insufflation via the mouth, intranasal administration may be effected using any of 
the methods known in the art for intranasal administration of pharmaceuticals amti, 
in partscuiar, any of the methods described in WO91/16320. Thus, for example, 
the compound of fdnnula (I) may be applied to nasal cavity as a solution, a 

20 suspension or a dry powder. Solutions and suspensions may be administered 
intranasaily using, for example, a pipette, a dropper or a spray. Dry powders may 
be administered intranasaily by inhalation, for example, using an ir^er. 

A preferred method of combined administration comprises inhalation or insufflation 
25 by mouth of 6G167 in the form of a dry po^er and administration of a solution or 
suspension of QG167 to the nasal cavity as a spray. 

For corr ibi ned administration, GG167 may be administered by inhalation or 
insufflation via the mouth and by intranasal administration either simultaneously 
30 (i.e. within 10 minutea of each other, such as within about 5 minutes of each other) 
or separately. Typically GG167 may be administered by inhalation or insufflation 
via the mouth from 1 to 8 times daily and by intranasal administration from 1 to 8 
times daily. Preferably administration via the mouth and intranasal administration 
will take place essentially simultaneously. 
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The invention is further illustrated by the following examples, 
gxamole 1 

5 A double-blind, randomised, placebo-controlled study was conducted in adult 
human patients all of whom had had symptoms of influenia-like illness (induding 
feverishness and at least two of myalgia, headache, cough, sore throat) for up to 
48 hours. 

1 0 Patients were randomised to receive one of the following treatments for 5 days: 

1 . GG167 (5mg per inhalation) two oral inhalations twice a day plus placabo 
two apraye per nostril {0.1ml per spray) twice a day. 

15 2. GG167 {5mg par inhalation) two oral inhalations twice a day plus GG167 
(16mg/ml) two sprays per nostril {0.1ml per spray) twice a day. 

3. Placebo two oral Inhalations twice a day plus placebo two sprays per nostril 
{0.1 ml per spray) twice a day. 

20 

GG167 was presented as Uie formulation of Example 3 using a DISKHALER 
(trade mark). 

The results indicated that GG187 has antiviral activity against infhjanza virus 
25 whan administered tjy inhalation via the mouth atone or in combination with 
intranasal administratian. 

Patamole 2 

30 Safety 

A double-Wind, randomised, placebo-controlled study was conducted in two 
phases. All treatmenta were administered to 20 healthy male subjects via a 
nebullser. 

35 
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Single-Oosa Phase: Eight subjects, aged 18-39 years (average 26.5 years. 

average weight 74.6kg}, received single ascending doses of 
Atng, Smg or 16mg GG167 or randomised placebo. 

Multiple-Oose Phase: Twelve subjects, aged 19-45 years (average 28 years, 
average 75.8kg). received the highest safe and well- 
toterated dose as determined in the first phase (i.e. 16mg). 
or placebo, with up to four administrations per day for 7 
days. 

GG167, at doses up to 64mg per day, was safe and well tolerated when 
administered by nebuliser. 

g^amole 3 

Dry Powder Fomujiation 

Compound of formula (1) (micronised) Smg 
Lactose to25mg 

The fbmujiation is prepared by admixture of the ingredients using conventional 
phamiaceuttcai techniques. 
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1. A method of treatment of an animal, induding man, suffering from or 
susceptible to a viral infection which method comprises admmistration to 
said animal of an effective amount of &-«cetamido-2,3,4,5-tetradeoxy-4- 
guanidino-Q-giyc8ro-Q-galacto-non-2-enopyranosonic add by inhalation or 
insufflation through the mouth. 

2. The method as daimed in claim 1 wherein the viral infection is an influenia 
virus infection. 

3. The method as daimed in daim 1 or daim 2 wherein the S^cetamido- 
2,3,4,54etradeaxy-4-guanidino-Qrgiyoaro-Q-galac^ 

add is administered in the form of a dry powder free from exctpients* 

4. The method as daimed in any one of claims 1 to 3 (iffther comprising 
intranasal administration of 5-«oatamido-2,3,4,54etradeoxy-4-guanidino-Q> 
glycero-Q-galacto-non-2-enopyranosonic add. 

5. The method as daimed in daim 4 wherein administration by inhalation or 
insufnatlon through the mouth and intranasal administration are essantiaily 
simultaneous. 

6. A pharmaceutical composition adapted for administration by inhalation or 
insufflation through the mouth comprising 5-aoetamido-2,3.4,S-latradeoxy- 
4-guankSrio-Itgiyoaro-&i)alactD-fwn-^ add and a 
phanwaoauticaily aoc ap tat>la carrier therefor. 

7. ' 4i^^^^ claimed in daim 6 in the form of a solution or 



8. A comppsttnn as daimed in daim 6 in the form of a dry powder. 
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A composition as daimed in daim 8 presented in a capsule or cartridge. 



6 

10. A method <rf treatment of an animal, induding man, suffering from or 
susceptible to a viral infection which method comprises administration to 
said animal of an effective amount of a composition as claimed in any one 
of claims 6 to 9. 

5 

11. The use of 5-aoetamido-2.3.4,54etrBdeoxy*4-guanidino-{^glycero-Q- 
gaiacto-non-2-enopyranosonic add for the manufacture of a medicament 
adapted for admirustration by inhalation or insufFlation through the mouth . 

10 12 The use as datmed in daim 11 wherein the medicament is 5-acetamido- 
2,3.4.5-tetradeoxy<4-guarudino-Q-4lycero-{^^alacto-non-2-en^ 
add in the form of a dry powder free from exdpients. 

13. A process for the preparation of a pharmaceutical composition as daimed 
15 in any one of daims 6 to 9 wNch process comprises admixture of 5- 

aoetamido*2«3,4,5-(etradeoxy-4-guanidirio-I^glycero-Q-{^ 
enopyranosonic add with a pharmacautically acceptable exdpient 
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